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^= (54) Title: BENZIMIDAZOLE COMPOUNDS, PROCESS FOR PRODUCING THE SAME AND USE THEREOF 




(57) Abstract: Compounds represented by the 
following general formula (I) or salts thereof, which 
show: (1) excellent antiulcer, gastric acid secretion 
inhibitory, mucosa- protecting and mX\-Helicobacter 
pyroli effects in vivo; (2) a low toxicity; (3) a high 
stability to acid (i.e., making it unnecessary to 
process into enteric preparations, thereby saving 
the cost and facilitating the intake by patients with 
dysplagia because of the small size); (4) a higher 
absorption speed than enteric preparations (i.e., 
achieving higher expression of the gastric acid 
secretion inhibitory effect); and (5) a long-lasting 
effect. In said formula, each symbol is as defined 
in the description. Thus benzimidazole compounds, 



a which are highly stable to acid and can be converted into proton pump inhibitors in vivo to thereby exert an antiulcer effect, etc., 
can be provided. 
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TVVTfcJ^Ci-e^l/n^ak (v)C 7 _ 12 T5>;i/^;i/2)-^a N (vi)C 1 _ 5 
5 3) R#\ (i)C 6 _ 14 T'J-;i/^ (ii)TKMs (iii)^D^f> N (iv)^n^ 

io (i)C 6 . 14 ?'J-;i/& (ii)7.ki^ (iii)^D^>. (iv)^D^>-egft^^i 
J;^c ^eT;^^^ (v)c 7 _ 12 T^;i/^-;v^-^r->as (viJC^g 

7;i/^;vsxi± c 6 _ ! 4 7 u -;i/St^ _tfBi) ©{b^ti* fettle 
&ffl«£^bT^T&<fc^:PU-;i^^&&s ±131) ©<h^rt)*fc{±^© 

5) Rfts (1) (i)C e _ 14 7U-;H, (ii)7kg£Xs (iii)^D>T>s (iv) 1 
2 o ^;i/^;v^-^$/S*5 J:t^(vi ) c x _ 5 T;vrf =^> - & £S¥ J; D 

i~5#i©g$ia£:#bT^T& x^c j^t^^m^ (2) 

(i)AP>fX (ii) l~5M©Mpy>T'«t&£tvT^T i fe £M C ^gT^^ 
(iii)C 6 _ 14 TU-;i/^ (iv)7Ki£Ss (v) 1 ~ 5flK£MMny >-?g$!£*i 
J;^c ^eT/^^^S, (vi) c 7 _ 12 T^;i/^;i/3i-^>a:fc «fctr 

bTV^T l)J;^c 6 . H 7'J — &_hfB 4 ) ©<bi^%£ fc&^e© 

6) R# (1) C 6 _ 14 TU— ^atTfflHft^ttTV^*) J^C 1 _ e 771'3M'3£ 

(2) C 6 _ 14 TU-;i/*T$)^±HB4) .©^t^fctt^Ci&o 
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;K 7 > -te^-7^l/-;i/30s^fcf€,^ j^^6 ~ 1 0 ©^S&fe^bzR&aaWS 
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5 Mx.il n-7"PtVK -fvrntVK n-y^-JK 4V~7 

sec-^;K tert-^;w n-^>^;K ^v^>5=-;k ^^>^ 
;K 1 -^^rpbVK n-^X>K ^Va+J/^ 1 3 
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25 /NPy> ($?£b<&l~5tflk =fcD$y£b<«l~3<@I) ^ttl&^T^T 

& iv^c^eT;^;!/* (±!3i:lBl^) t$>*k ;^;k 7°PbVK 
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/ND^X l~5j|iI©7^Dy>Tg^^^tlTV^T^)ctV^;^^^;l/*^ 7>J-;i/ 

X> 7jcffi2k l~ 5{|lI©7^Dy>-egf^^tlTl^T^ J;v^t;v=i^-^. C 7 _ 
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T^n^S* (v)C 7 _ 12 ^^;i/^r;i/^-Jr^>S. (vi)C ^sT/^^-Ail' 

(vii)T->;VT^ySs (viii)C 1 _ 6 T;i/^;i/STe$l£tvWT& 

TU-Ci>£<,mmm(DmtLT\±, (i)C 6 . 14 7'J-M, (ii)Tki^ (iii) 
ad^X (iv)^n^>-eg^^tiTV^T^) ^C^eT;^^^ (v)C 7 
-x2~T^)\;%-)\s*3cl>m, (viJCi-sT^n^-^-^^^— (vii)^P^ 
>xg$i£ nt v^x & Xi^c !_ 6 r;!/^;^ (vii i ) c x _ 6 tji^-^-vm^ 

tLTV^T*) J:V^T^ya^^^f (i)~(vii)#W£ b^o 

*mm&fr&R^ (i)c 6 _ 14 T';-;i/S, <ii)7Rg?*s mi)7\pyx 

(iv^NP^VTgf^tlTV^T&cfc^C ^eT/l/ndr^ (v) C 7 _ x 2 T^Jl 
^■)]y^r^y&, (vi) C ^g?/^^^-^;^-;^ XXT{vii)T^)\/T < y 

Sfr£>&3S¥J; D«tii)gifeS^^rb-ti^T^ Cj.eTA^s, c 2 

(i)C 6 _ 14 7-U-;V*s (ii)7jc^*s (iii)^py>s (iv)^ny >TS^tl 
J;^c i-gT^nap^Ss (v)c 7 _ 12 T^;v^;i/^-^^& (vijc^g 

6 T;v^;v^&^§S¥J:f3?li±*n^gitS^^rbTV^T* £i\ C 3 _ 8 ^p 

TJl^cJimXlt C 6 _ 14 7'J & £ © £W i; b < ^ 

(1) (i)C 6 . 14 7U-^ (ii)TKmS, (iii)MP^f> N (iv)l~5M©^ 
p^>xg$i£tiT^T& ^c^eT^p^S, (v)C 7 _ 12 T^;i/^p;i/^- 

~5ji©W«*WbTV>T% cfc^C^eT^Mr;!^ (2) (i)AD^f 
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c 6 _ 14 7iJ-;i/& (iv)7.kiSx (v) i~5M©^py>^g^£ftT^-<: i fc 
«kv>c i.e^vn^^a^ (vi) c 7 _ 12 T^;v^;w-=¥^*fc J;t>*(vii) c !_ 5 T 

(i)C e . 14 7'J-;vS> (ii)7j<mS> (iii)^D^X (iv)^D^>T-g^ 
ftTi^Tfc Jc^Cj^t;^^^ (v)C 7 _ 12 t^;v^;v^-^-->Ss (vi)c 1 
_ 5 T;vn^->-^;v^-;i/S*5J;^ (vii) 7i/;v7US^f.*§iJ;D3i 

l£ft5g8ia&^b , TVvr i k J^C i-gT^^I/ST^S^ 
10 (i)C 6 _ 14 7'J-;H, (ii)7jcmSx (iii)^ny>, (iv);\n ft 
tV^^i^Ci^T/l/n^S, (v)C 7 _ 12 77»t^M> (vi)C 1 _ 5 

6 r;mF-;i/3fe&» £>&-g>f$J; D b wr & £v\ c 3 _ 8 ^ ^ n 
7;i/^/MXIi C 6 _ 14 7 | J — 3 cD*sHfc^* b < s 

15 Rft s c 6 _ 14 r U— ;i^T?gg|<arftWt& ,. 6 7;^/l/*^fc 

(iC 6 . 14 7'J-;VST^S©«L<, Ri)S7i^l/lt^§^ 
^;V*> b< (±tert-^;i/*T$)§©^#fc$?^ b^o 

& & fb-&4fei ##fcf kftSo 

mt<Dimt>K ^ih^m(i) (Dmmu^t u^w^a ^^f;i/7^ 

h'Jif;i/7^X fcT^SJX IfpiJ^X C^iJS?X 2-7i-jl/xf 
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^t^miDomnmmt lti±, mm, mmmm mm, mm, mmm, 
m^mmm, v>mm) , mmmm mm, mmm, bvyMumm 
m, ^^^mm, vw>»el 7y«, 7n^m ^^>wm, 

0. 5 7KfntJ~5. 07K» 5 f!f^tl5c 0. 5*jftl*U 1. 0 

Tkftltk 1. 5 2. 0tK»W^LV>o 

©^V^v-HM (e. e. ) ©&©#W£b<U i^$KI±9 9% 




ffr&*T(I)fck gf*^n©^^ fc|*«> *mft&m4 8 7 3 3 3 7^ IHHg 

502143 3^fcia«©^*fci±infciPba*fefc«tDasai-rsii:*(« 

(II) *fc»±*©£i:fts'&4&i (III) ^l^tl.^i:tj;oTM 
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I (i) 

7^A&, fll;L«, ±»©#:£T> (ID (III) 

5±^©tMi:^tJ (III) fc©^M^S^Jq^ffl:#-r^o 

iuwa f b-&*( 1 1 ) h vx its ±mt&m( i ) <om t mm <DW$ms e> 
tis «t«f£ (^j^a\ mmm, mmm, ^t^mmm, v >mmm) . 

— ;K x^y- ;k 7p/v-;k ^fV7n;v-;w ;k tert-^ 

tert-^;i/^9Vl/:n— tVK V!7°nt:VKc— tVK ^3=- 

0^^-;k ^n-^>;i/^) , ^tjsf>ibmih7mm mz.it, ^pd 

7PP*M, mmkfim, bV#U>s l,2-^7PPx^>f) N 

^b7Kmm (0y*.fc£s n-^-y-x ^>-t? x h;v^>^) , ($] 

£fce. ^A7^ K N,N-^f^A7^ b\ N,N-^^^-;i/T-k b 
7^ h"^) N ^rb>^ (#iJxJ£\ T-tebX ^f;i/xmh>s j^^HV 

y^;i"ir b >m) , - b u ;HE ($jx.«\ T-fe b - b u ;k 7°d tf^-- b >; ;i/ 
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ikiam (ID t^fbts If2~loo{glit^§o 

U— ;i/U^r>A« ($Jx.&\ p<^;v';^^a, o^i/U^A, n-7^;i/U 

^ A N sec - U ^ A, tert - U 5f- r> A, 7 i - ;i/ y ^ A^) . 

C 2 _ 6 U^e7AT;i/^T^ H« 'Jf^A^W^ h\ y^£ 

A^rc^i/^^ h\ y^AiM vrntvi/T^ h*^) \ ^MTk^btJ ($Jx. 
fcf> 7K^bU^^As 7K^b±bU»>A^) s C^eT/v^'JilT^n^^ 
h*^ (#!|>U±\ U^^A^h^P^H, U^^A-tert-^h^^- h\ ±hV^ 
Ap<b^>K thU^Aih^>K ^U^A-tert-yb^-^F^) s T 

t 5. , T;v*U^®7j<^btJ (#Ufc^ TkiHby^A, ymihtiVt? 

a, TK^b^-h y^A^o N -Tfrti v&m®imM%fzi±n$mM mm. 
mmi- b y e?A. mm.* u >>a. v v t> a^§o ; h y 

Vbti% 0 SiMofffllhitfc ^t;(ii)^fe(±^©^i^;v^b 
^te^T^ fb^-ti (ID i^E;w^*fbT, 4h&to (in) Sit l- 
s^ms^s asi^j- 8 o °c~ l o o °c N b < i± o °c~ 6 o °c-e& & o 

Rmmmmh&m (in ^ (no ^^tomow^^^^j; 
^ (in) ^imi£Ma-j\u*^)\s^^^)\smM\±, n^T^T^j^^^ 

i-'J^ (L.H.Uli c h) ;i/-T^AX (R. Adams), 
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J. Am. Chem. Soc, 4 3t, 6 6 01 (1921) ) 0 SJifr©lR 
-fb^rtf (ID fck #HB§6 1 -5 0 9 7 S-B^m, USP4, 628, 09 
5 (^SB) 

5£ (IV) -e^^tl^>[2-[[[3-^^;V-4- (2, 2, 2-b'J7M 
n;r: b 3^>) - 2 - bf U ^ - 1 H-^>XW ^ 

;v- 1 --^;i/]p<^y-;i/^S;R-D-C00HC^ft :, ©HB^-{±mifah|5jlca^ 

10 cfc^Tfb^(I)*fe^©^^#^^i:^- t? §^ )0 




(IV) 9 

R 



-€© J: o fci^&l ^ L T N, N 5 -fc^stfSM ^V-;K N, N' -v= 
is sy^D^s^^>;i/^;v^^-r 5. b\ N, N' v^ntvi^i^SM 5. b\ 
l-^^;v-3- (3-^^^;PT5;y rntvi/) ^ b\ N-^h 

— )]/- l — f;i/) -l, l, 3, 3 h^^^;vr>p-^^ • =r Y^y)Vif 

20 P#l/-f 2- (lH-^>V*h'J7^-;V-l-^f/l/) -1, 1, 3, 3 

l b (^p<^;i/T^y) ^x^-^a • 

jru-frx?^— K b 1 -^;i>-;t^>- b >jx-tfn U 

25 5^7 -^x^-i^i* • s\3rV-7 7^X7 ^— bs 2 - ( 5 - J JV^JV^ > 
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£«s ^y^vrnwv 
>tfc£s i)bM>ih^ 7<#>^;i/*>it ^>yui^>it ^>n>7,)v 

7°nhVK -TV7°nl^;K ^V7 a ^/K sec-7^Jl, tert 

s C^e^l/P^^* mnt, *h*is, ^h^X 7°D^^r 
X -fVrP^X 7>^X tert-^h^r^) N ;\P^> (MZ-lt, 7 

It, ^^Ji^Js ^3-)^Jr, y°u\f;i^ s 79-)V7-*m) mxm^tir 

16 
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n^X^#;W3. h'xXr/K 1-h FD^^>V" h U7V-;1/xXt;K 
6-^nn-l-b Fn=^>^X./ h 'J7^-^x^r/K 1 -t h*P^>- 
l H — 2 — tr u K x^^i/^A^tf 5> ti% 0 

(DWMMlts 0^47^1/1 (Mx.«\ p<^-;k rntVK -fvr 

D tr;K 7^;K -fV^K sec-^;K tert-7^;i/^) . C^eT^n 

X tert-:7>^XiO N AD^> (fl|;tfc^ 7^^, ttHR, *JfS^F) ^ C x _ 
6 t;v^-;i/^-« ^^;b^^- s rntvi/^^ 

^xWM^nx^xb JaO C#J^.{^ 2 - \f V 

v^ntVPx- ep;K x^v>^iJp-;1/^^1/x-t;1/ 

N ;vm (mz.it, 3?m*-^JK mwt^M wm^^m , no 

U^ux l,2-i;7Dnx^>f) \ ^byJc^M n-^^X 

m-&mmtLxm^t>tiz>o ztit><Dmi&<D&mAi±s ^.mn^m^mnx^ 
&m.x-&m-£mz.ufe\±t£<, ih^mm^rz^^i^juzn^x, mm 
2-100 mmm, ^i<ii5~5oeii^§o 

17 
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©SJiS&, iim- 8 0 °C~ 2 0 0 °C. U £ b < &- 4 0 °C~ 1 5 0 °C, 

m&M%i,<i±-3 o°c~i o o°c(Dum.mm-cnt)nz>o 

io £©£5&JM£!l£bT{±, mmm.& ($lx.&\ ^^-hUc> 

X.&\ hUx^l/7rA hiJ7P^V7^X hUWV7^X 

is j tru ^>^) s 7;i/^-i/>^-^^KS (00;?. 7° 

d t°l/>^-^ri> h\ xh^n;i/t F U ^£ft s W £>*i&oi£ r JM£Uj 
fflt^ -fb^tJ (IV) l^MzMLT, If l^V-lO^K $?l;b<}±l 

mn-e&2>&(w)<Dik&m, [ 2 -[[[ 3-^^-4- (2, 2, 2-h; 

20 y;v^-nrc h^>»- 2 -^u^;!/]^^]^^^^-^]- 1 h-^>X-t ^ 
^v— 1 — 2 -[[[ 3 4 - (2, 2, 2- 

<4 )l%Z\(Dfi-m~?:£;%i<D^m Wr— ^ (Varma) Eur. 

J. Med. Chem. 1 5=g N 5 3 6R ( 1 9 8 0^) :fc£?J^— y 
25 !V (Haugwi tz) 5), J.Med. Chem. 2 2i, 1 1 131 (1 

979): iz&^x, wmt, ®m$> mz.i& v=-y u;k 

18 
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DU^>y h U T^J — ;k &M«tert - ^ T-tp if 5^ p [ 2 . 2 . 

10 Wo^bSU^ffiv^rff a^^^-rgSo iHb3iJ©M«±. <b^(l) 1^ 
,/n:MLT, at 0. 5^e;i/~2^b;k t?%L<l±o. 8^&;i/~l. 2^;i/T- 

h , - b y (#k h - h u ;k rn \z$r— h u N 
m (#ik ^x^Kn— ^p;k tert-^^i/pwi/x— vrntvvx 

fcjfoumit, mn- 8 o °c~ 8 o °c, u < & 1 5 °c~ 3 0 °c-e$> 3 0 
25 s«p^» N 1 ^~ 6 mm, $?iu<»i5^i f^-e^o 



a; 




(i) 
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jjmc®mm--e%>%fc'&Mv)\£s 2 -[[[ 3-^^-4- (2, 

Ybi^-tK V) ©iM <h Itlt ±H3<b^( I ) ©f& t: ^©i^^ff £> ii x 

wistm mz.&> mm, mm* mfc&mmm.^ v>mmm) ^ 

ft>Wtt&i>- b;Kr.>x;i^>M^)^©^tt#n^&#ff fc#-eg£ 0 

(flu MJHtisa «MtHs utts, ssIn ^n?h^77^ 

(R) -2 -[[[3-^;i/-4- (2,2, 2-hiJ7;i/tnih^» - 
2 - 1° y ^;i/]p<^;i/]x;i/^ -;H - 1 h -^>x-r ^ ;i/fck 

2 - [ [ [3-^;i/-4- (2, 2, 2-h'j7Mnxh^» -2 -If 
Jte^iUfctt-TjEK Wl±2- [ [ [3-^WV-4- (2, 2, 2-h'J 

£$n©7m ^j^ifwo 9 6/0 2535 izmm(D^mm^m^x%x^o 

-v>5r;i/ft (-) ( + ) (-) ( + ) 

-l-7i^;i/7;X (-)-l-7x^7^X ^»3r>, (-) 

20 
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-Y — ©*g-£\ ENANT I O-OVM ( h — V— *t«) Ifeli^^MilC 

P^y — ;K T-feh^h'J;K h'J7MD|^ 

^ti^»o #!lx.&\ ^7n?h^7^-©i^ CP-Chiras 
il-DeX CB (i?~^iy-J^>xnm)m<D*^J)s±i^2±%:mmLXft 

m r^S**St£&KaSj ^bTtt, 0»J£«> MTPA Ca-p< h^>-a- (h 
'J7MD^^;i/) 7 3i-;vgfK3 , (-) h^^^©^tStt^ 
«; ( lR-rc>K) - 2- (7od^ -1, 3, 3- h V*?- 

[2. 2. 1] ^r^V^O^rStt^T^n^-iy^^WN^-f h* 

g«hittffiT$)i)o bfr*N ^fcg^cDT\ a^&#*-&i»fc]»$g»a!i 

fcJ;f3iilT^©llv^A, #t^A^AtIfflb^t<^^o bfrfc> mm 

9BM& b §mmifim^<DT?nmftwmm{¥mim<$m\s, ^.t^w-w^ 

-X -f >>i^ 5>y k v^x^) fc&V^ #fb£ift* (#U 

21 
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mmm, ^omxhuxte +~mmm#, m^mmm, vj>^ 

^- -xijv> (Zollinger-Ellison) mBffi, #X^n^f F^ffafc&SlfcjigH 
;i^;^ttM^;NUD (Non Ulcer Dyspepsia) ; mm U 

y^—u^^-y-KDmi^^m^^^ n>f l /?cD^{£?t(3 

#oSI^^) ;|MALT'J>/«;fiW ($J N M^id £ 

^mmommt^x, mumsntmmnm m. mm, mm. mm^m) 

* £ i: #-c & s „ 

k mmmte£^x%m-&%^ ifhmmmtvx, mx (6 0 

kg) fcM hB. a J3 J£#« m*&, ^$MfrbVXmO. 5~ 1 5 0 0mg/ 
B^?£b<f±^5~l 5 0ig/B-e*So*»B3©<ti-&«Kl)*fct±*©ai±s 

H^s^jte^w-ajs^ak tsTOSk mmm, ykmmEfr^ 
m&immimmfflte&vzmffl, mmmmm. mmitm. m^tm. mm 

m&m, ttvfflk m^m. mmm, mmm<Dminm%m^zzh%xg% 0 

gl-fe;vn-^, igfOfek^i^ iHb^#>^Ptf^ti 

22 
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. So 

T^tfTrfAp^ Hf^^X 7°;i/^>s fggf^gt Fn^>:rnif;nz 

m^mmnij hvxi±, en ^nx^tfFx (2) ^dxawd-x 

m®lh¥ m) M) , (4) fgS«bFD^^>rDtvH2;vn-x (^J, ft 
Ifbf ($0 §0 , (5) 3->x^-f-fW^ti§o ^ r/7 D x^b"F 
>j tbtit ^'Jlf-;^'JlfD'J F> (PVPP) N l-lf-;v-2~h° 

^Tb£<s MfoMthTte, 3U F>CL (BASFtM) > stfUir^;*!* 
>XL (ISP*±§«K *'iJ77XF>XL-10 (ISPttl), *''J77 
XFVINF-10 (ISPtS) ^fe^o 

20 x.«\ tFn^^7"DK;i/^;vp-x (OTs HP c tmmir& z b&&%) 

^5^? C0!l;Lfc£. tKo^>7Pif;^W;i/n-x (feTK HPMC^fB 

A & J; V/ * ;i-> <^ A ©«IM tttffi-c & 3 0 £ £> J- b < & v 

^^>r>A©^Stt^^-e$)^o ^hU^A©^Se«^ilbT^ #!] 

23 
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5 ^^>^A, >^v-^->>>A s ^mv^^A, 

Ht^^^a, Fd^;1/1t-^ h CMg 6 Al 2 (OH) 16 • C0 3 • 4 

m r mmmmmj t itit wl &\ *° >jx^v> ^ u n -;k rn t° i/ > 

I^h U^A^W^ti^o 

n-r>A, i^fb^>-tf b-^A, ^y;^T>j>i^D4zU >^©#®rStt£iJ ; 

25 u^a, ^u-feu>s d- ~?>~b—)m&m-?t>ti2><, 

24 
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*mm(D4h^m±, m&^^mzm^ mmm^ mmm, m& 
zztiz&bmu&^wmit-rzztifi'cgZo mm^mmt-r^m^ mm 

u ^fc7x>th u J3§^t»«jf ^*&a u * £ *° >; x. 

±tan§§?#l»»fj ^ bt^ m« s t^n-77tr- h i^- h ( c 
APK t FD^^DhVM^-te^D— I/— K tFn^p^^^-fe 

25 
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MEudragit) L30D-55 (i^SSS; V-A*±M) s 
E3 0DP («;BASFt® , ^'J^^FPA3 0 m&%;=mm 

SS£) , p7^bRL3 OD (i^) , *>f F^^y hRS3 OD (ft 

mm®— m * & f±— mi&±m& Ltcb ®mtp e> & & jg &mf ztizo 

v>-h-;K x-;i/^h-;K «7c»t»fb^ ^>'Jh-;K Mtg^^v 
-Xs xuxu b— s j&siuz^p— (#k tt7XKG 8 0 1, rtf 
t;i/PH 10 1, Ttr-fe;i/PH 10 2, Ttr-fe;i/PH 301, 7Ht;i/PH 
3 0 2, 7If-fe;i/RC-5 9 1 (Si^/Vn-X • *;^n-xt b 'J ^A) 
15 m) , ffig^Jgfc Hn^>:7°Ptf;Mz;i>P— X (#k LH-2 2. LH-3 2, 
LH-2 3, LH-3 3 (MjSSWb^ ($Q ) £ «fctf£;h,&0$I^»3O 

tf^tu ^ka^&k sBisau -wtmk wn. mnm, ts&m, s 

26 
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£<Dt)\j; M3/^^-- t°n imWcDfca^ci&s ^0jiCD^tj(I)^fe 

vxro^mwh mmm^^x, mm±, mi 5~3 o°c%m^2> 0 

'H-NMRIlVar ian Gemini-200 ^feliMe r c u r y 
-3 0 0»«U CDCl 3 «i:UtfflV\ rtMI^©:r ^:7;><:^ 
;^:>'^>fr£>©^£;^:y:7 h <5 (ppm) £^bfc 0 

J^Jg CcO D &> DIP-370 Digital polari meter 
(H*^ (JASCO) M) 2 0°Ct!7liJ^bfco 

^±>^-^-v-ai*J^ (%ee) J^T©^©^Mfeb^A£ffll^ 

-mmmft? u^v^/^y ^-\z.x^o m\& bfe Q 

^M$tf*^ d v b ^ 7 ^ (A) ; 

*7A: CHIRALCEL OD (^f^;VXH ($0 ®0 

27 
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&mm : ^*y->/^#;—jis= 90/10 

yffiM: 1. OmL/min 
tfcffl : U V 2 8 5 nm 

5 s : S^>^V y h 
d : *r?Vv h 
t : h U y h 
q : £ y h 

m : ^fri/!? h 
10 bs : ^D-H^i/^l/iy h 

j : m&tm 

(R) -2 - [ [ [3-pWV-4- (2, 2, 2- h <j7MDxb^» 
- 2 - 1° U * ^ - 1 H -^>X-f 5. ;v 

is ^^Ts 2- [ [ [3-^^;i/-4- (2, 2, 2-h'j7Mnxh 

-2-t°u^-;v] ^] -ih-^>x^>^V-;i/ (4. 

5 kg, 12. 7 mo 1, 7jc# 1 . 8 9 g^ttf) N h;i^> (2 2L) , tK 
(2 5 g, 1. 3 9 mo 1, ^KfrMtlsX 1. 4 9 mo 1) ( + ) - 

S5i^x?;i/ (0. 9 5 8 L , 5. 60mol) £iMl§r bfco g3R£UTrN 
20 5 0-6 0^1*^-^ (IV) -fvrD^i/F (0. 7 4 7 L, 
2 . 5 3 mo 1) &«R6nU HBlftTS O^BBiWbfco gateWTK SfiT?s 
H^tlfe^Mfc^-fvrD^x^VT^V (0. 7 3 3 L, 4. 44mo 
1) -5~5°CT^^>t FD^;^dF-^> K (6. 8 8L, 

8 2%, 3 7. 5mol) &UQ^ -5~5°CT»1. 5H#ffl&#U 

25 mtzo mzimm^ mm^mrf, 3 0 %^mm± v u >>A7jc» ( 1 7 d 

ilt. zK (4. 5L) N (13. 5L) N t -y^JV^^JV^-^ 

)l (18L) $$&XF^7*#> (2 7L) £M#dra>U BMTIn ftffi^fco 
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;]/: h;i/x>=4 : 1) (4L) Tift^bfco 8i#T> Mf£tl©T-feh> (2 
0L) 7th> (7L) teZZF* (3 4L) ©il^tiTU ^ 

I^tR (4 7L) &mXfco ffitmm&ftMU C>Mzb>:7k 
= 1:3) (4 L) £<fc^7K ( 1 2 L) -£$c#bfco 1*3*1^11 £f»^;i/ (4 

5D ^j:t»jc (3D izmmm, frmistcLo 

ol^'h'JiWry (0. 2L) ItmuLfzW:, «JETTtl^7Lt 
&££Tit$ib&o SiiW^;-;K2. 3LK fcj5 0°C©#Jl 2. 5% 
T^^TtR (2 3 L) &J;TO5 0 °C© t -^;i/p< =r)V (2 2 L) 

fcira;^ ^bfeo tiiti|]i2. 5%t>^-ttK (l id fcfln;^ ^ 
*ftbfc (^.m^^o—Mm^MLfc) o Tkil^te^ (2 2 L) 

m^)V ( 1 1 D tittibL W«f£-£r;b-fcK I^J2 0%^tK (1 1 D 

t?^bfco hux^7^> (o. 2L) mate, tmiffiibfeo 
«%i-T-feh> (5D ^nx., w&wmLito mm^-r^Yy od 

»^T-teh> (4. 5L) 43«ttJf* (2 2. 5L) m&mr<m 
TU o^Tl#^tbfe^^fc7j< (1 8L) ^iTlfeo Wffi*£Il£#I£U 
^T-te h >-7K (THz h > : 7X= 1 : 3 ) (3L) N ?K (12L) 
bfeo IM^fl^Sflt^;!/ (3 2L) fc^bfeo ^aSbfc*S*^tSf^ 
iz^V) #m u f# £> jJxfc^DB ^ $fcB##J 14Li:^l)S TMffiait b tz o 
SS»tffSx^;p (3 6 L) *5J;^tSttM (2 7 0 g) ^inx., fli#bfc^ 

fee JKJ4 0°CT!^^> (9 0L) M»fciTlfeo |WJ^JST^]3 0^ 
Plants *SS&#«U 3KI4 0°C©»«3i^;i/-^r^> (H*c^;i/ : ^ 
7°#>=1 : 8, 6L) Tf^bfeo ffijiU mmih^m (3. 4 kg) 

###!|2 

[2 - [ [ [3-^^;V-4- (2,2, 2-b'J7;i/tnxh^) - 2- 
* 9 J —)V 
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2- [ [ (2, 2, 2- h'j7;^Dxh^» - 2 - 

h° ij ^ - * ^ _ ;p] - i h -^>x>f ^ ;i/ (3.69 

g) N ^DD^^> (5 OmL) ^ 4-^pWl/T^y fc°U^> (0. 12 
g) ©?Hi^fc IMTf 3 7 %^/^7/Vrt ( 3 . 7 5 mL) *7jc ( 6 . 

2 5mD -emR^femmmuz-tzo ^©m^»*^M-c8^ra#u<a#u 

iftUrr a ^ £ K cfc d ^MYb^rtJ 3 . 9 9 g & t^e;i> 7?^h ttifeo 

1 H — NMR (CD C 1 3 ) : 2 . 34 (3 H, s) , 4. 38 (2 H, q, J 
= 7. 8Hz) , 4. 98 (2H, s) , 5. 76 (1H, d, J=l 1. 3 
Hz) , 6. 12 (1H, d, J=l 1. 3Hz) , 6. 60 (1H, d, J 
= 5. 8 H z ) , 7. 29-7. 47 ( 2 H , m) , 7. 59 (1H, d , J 
= 7. 8Hz) , 7. 74 (1H, d, J=7. 6Hz) , 8. 10 (1H, 
d, J = 5 . 8Hz) . 
#%#|J 3 

[ (R) -2- [ [ [3-^^;i/-4- (2, 2, 2-F'j7MDxh^ 
is) -2-t°U^-;v] p<^;H -ih-^>x^^^;-;v 

- l — f ;~~ )]/ 

(R) - 2- [ [ [3-^^;i/-4- (2, 2, 2-h'j7^nxh^) 

- 2 - tf ) J ^xi;i/] p< xjvy j - 1 H -^>X-f * ;v ( 1 . 
0 g) ®^^DD^^>i?« ( 1 OmL) K:4-S>pWI/7^ tfl)^> (3 
3mg) 3 7%*;i/^ U>*«« (1. 5mL) £tK (2mL) -£«*bfc 

38S«i*y 7nn^^wv7n if f, grgft U «Wfb^»* 

(0. 7 5g) tltffco 
'H-NMR (CDC1 3 ) : 2 . 40 (3 H, s) , 4. 39 (2 H, q, J 
= 8. 0Hz) , 4. 98 (2H, s) , 5. 75 ( 1 H, d, J=l 1. 4 
Hz), 6. 12 ( 1 H, d, J = 1 1 . 4Hz), 6. 60 (1H, d, J 

= 5. 8Hz), 7. 30-7. 50 ( 2 H , m) , 7. 59 (1H, dd, 
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J=l. 2, 7. 8Hz), 7. 74 (1H, dd, J=l. 0, 7. 6Hz), 



[2- [ [ 13-j*?-)]/-4- (2, 2, 2-h'j7MDxh^) -2 



[2- [ [ [3-^^;i/-4- (2, 2, 2- h U^^Drch^p^) -2 

p< * y — ;V (1. 99g) ©rh7bh*D77 (lOmL) fcSktfr 

"K h'Jxf;V7^> (1. 4mL) ^tM-fb^>W;i/ (0. 7mL) &jbn£ 
feo zK^T. 4. 5B5p|BHft#bfco ftgx^;v (6 OmL) ^Px, 7_k ( 3 0 
m L) N ISfPA** (15 mL) nmW^ m*MM^ 7* S> ^ A b 0 
MflE&fflB^ ^^/(z:^rc^;i/x;— (3 OmL) £MTgHb£-b*\ 
U b£o MBE^-r § £ £ (3 £ D x ^M-fb^ 1 . 

1 3 g%m&m*£ bTtffeo 

'H-NME (CDC 1 3 ) : 2 . 29 (3 H, s) , 4. 37 (2 H, q, J 
= 7. 8Hz), 5. 03 (1H, d, J=13. 8Hz) , 5. 11 (1H, 
d, J=l 3. 8Hz) , 6. 63 (1H, d, J = 5. 7Hz), 6. 76 
(2H, s) , 7. 3 3-7. 5 0 (4H, m) , 7. 58 (1H, m) , 7. 
73-7. 85 (2H, m) , 8. 03-8. 10 (2H, m) , 8. 28 (1 
H, d, J = 5. 7Hz) 



[2 - [ [ [3-p<^;i/-4- (2, 2, 2 - b ] )yjV^-a=ch^-» -2 



8. 10 (1H 5 d, J = 5. 8Hz) 




mm 2 
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OCHrQ 





0CH 2 CF 3 



[2- [ [ [3-p<^;i/-4- (2, 2, 2-hU7Mnxb^» -2 
-¥Vi?=.)l] ^)V\ -lH-^>X^^V-;i/-l-^f 
;V] (1. 9 9g) ©Th7hFo77>?§I (2 5mL) Izfctfi 

"K hijxf;i/7ry (1. 4mL) t b U^^7-fe?;V^n >J J* (0. 9 
2 4mL) aoifco 7K^Ts 2. 5B#Rg»#bfco gf*^;i/ (6 0mL) 
£jjnx.. 7jc (3 OmL) , MW?K (3 OmL) , fSffi^i&k (3 OmL) 

^bTt#e»ti^0f*i . o 6 g^i^^^;i/-^-r vrn hVKn-^;vT-#fc 
v\ Mff^^t *f«b^'#j 0.4 3 2 g i: LTf#fc 0 

1 H — NMR (CDC1 3 ) : 1. 18 (9H, s) , 2. 30 (3H, s) , 
4. 38 (2H, q, J = 7. 8Hz) , 4. 99 (1H, d, J=l 3. 7 
Hz) , 5. 07 (1H, d, J=13. 7 Hz) , 6. 48 (1H, d, J 
= 11. 3Hz), 6. 55 (1H, d, J=l 1. 3Hz), 6. 65 (1 
H, d, J = 5. 7Hz) , 7. 32-7. 48 (2H, m) , 7. 62 (1 
H, m) , 7. 82 (1H, m) , 8. 29 (1H, d, J = 5. 7Hz) 



[2- [ [ [3-p<^;i/-4- (2, 2, 2 - h 'J7MDX b3^» -2 



;»J3 



32 



WO 02/30920 



PCT/JPOl/08943 




0 

A 

[2- [ [ [3-^;i/-4- (2, 2, 2-b'j7Mnxh^» -2 

*;n7>r^;i/] -ih-^>^ov-;i/-i-^ 

;H p< # J — ;V ( 1 . 9 9 g) Orh7tF P77>|$ (lOmL) «^ 
Tn h'JiW^> (1. 4mL) hiMikT-teT-Jl (0. 3 5 4mL) 
^.fco tK^Ts 2. 5i|»bfco (6 0mL) £inx. s tK (3 

OmLK IglO^TK (lOmL) Tf$fe8^ ^tK^ v-^^^A-T^b 
feo *ftEift*t^ (3 0mL) ^P^T0-fb^-fr. 

1. 4 6g^»bTHfco 

1 H — NMR (CDClj) :2. 12 (3H, s) , 2. 31 (3H, s) , 
4. 39 (2H, q, J = 8. 0Hz) , 4. 96 (1H, d, J=l 3. 8 
Hz) , 5. 07 (1H, d, J = 1 3 . 8Hz) , 6. 51 (2H, s) , 

6. 65 (1H, d, J = 5. 6Hz)s 7. 33-7. 48 (2H, m) , 

7. 64 (1H, m)> 7. 82 (1H, m) N 8. 29 (1H, d, J = 5. 
6Hz) 

[2- [ [ [3-^^;i/-4- (2, 2, 2-h'j7;VtDxh^» -2 
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[2- [ [ [3-^^-4- (2, 2, 2- b V7J]/*n^b*is) -2 

-t°u^-;H -iH-^>X^f^V-;i/-l-^ 
( 1 . 9 9 g) h^t FD77>if (4 OmL) (ZtK^ 
Tn h'Jx^l/7^> (1. 4mL) t7i-m^niJF (0. 8m 
L) mux.fz 0 tK^Ts 9^m#bfco (6 OmL) £JP;U 7.k 

(3 OmL) , fi«7k (3 OmL) „ tm&i&k (3 OmL) « 

h (Wm^Jls : ^-y->= 1 : li£OTf»^;b-e^£B) TlSMLfco f# 
e»tufe|Sl#:^:^^^-;i/ni-^;b-e^v\ MflE^f 3 - ^ C «fc D s «S^b^ 
1.28 gfcft^Sifci: ITlffco 

'H-NMR (CDClg) : 2. 28 (3H, s) , 3. 68 (2H, s) , 
4. 38 (2H, q, J = 7. 9Hz), 4. 90 (1H, d, J=l 3. 8 
Hz) , 5. 00 ( 1 H, d, J= 1 3 . 8Hz) , 6. 4 9 ( 1H, d, J 
= 11. 0Hz) , 6. 56 (1H, d, J=l 1. 0Hz) , 6. 63 (1 
H, d, J = 5. 5Hz), 7. 15-7. 30 (5H, m) , 7. 31-7. 
44 ( 2 H , m) , 7. 58 ( 1 H , m) , 7. 80 ( 1 H , m) , 8. 26 
(1H, d, J = 5. 5Hz) 

(R) - [2- [ [ [3-^^;i/-4- (2, 2, 2- h ij7^Dxh^ 

^) - 2 - t? >J ^ - l H ^ V^—)\> 

-i-^;i/]^^;v ^>Vx-b 
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0CH 2 CF 3 



"0 



(R) -2- [ [ [3-^^-;i/-4- (2, 2, 2- h U 7;V^nrc h^>» 
- 2 - b° U i^— * - 1 H -^>X-i ^ ;i/ ( 3 . 

6 9g) , IHx^ (5 0mL) , 4 -^^l/T^ y t° <J i?y ( 0 . 12 
g) (Ol^It> ifit-3 7%*M7;i/ThFit (3. 7 6mL) ^MX 
fee £©^^£gMT'll$ra&b<&#bfc^ SJfo?«7.k (lOmL) 7? 

bfco f#£>frifc£§g^£^ h^fc h'n77> (lOmL) fciS«?U *^Ts 
hUx?-;i/7$>(i. 5mL) «^>^;K1. 2 7mL)eDx.fec 
tK^Ts lHSRflfltttbfco Wm^Jl (5 OmL) £Jnx., zk (3 OmL) s 
MWK (3 OmL). mi&Mfc ( 1 5mL) ffifrffl&r?ir*i'V 

nTh (Six^i/:^>= i : lm^XttM^ ttlbfco 
bTftfco 

1 H — NMR (CDC1 3 ) : 2. 30 (3H, s) , 4. 37 (2H, q, J 
= 7. 9 Hz) , 5. 03 (1H, d, J=14. 2 Hz) , 5. 10 (1H, 
d, J=14. 2Hz) , 6. 63 (1H, d, J = 5. 6Hz), 6. 76 
(2H, s) , 7. 34-7. 49 (4H, m) , 7. 54-7. 61 (1H, 
m) , 7. 74-7. 86 ( 2 H , m) , 8. 03-8. 08 ( 2 H , m) , 
8 . 2 8 ( 1H, d, J = 5. 6H z) 

Ca) D = +10 5. 3° (c= 1 . 0 0 2% in CHC1 3 ) 



[2 - [ [ 13 4- (2, 2, 2-h'J7MPxh^» -2 



mm 6 
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[2- [ [ [3-*9\H/-4- (2, 2, 2 - h U 7)l*n^ b -2 

5 ;P] p<^y— ;i/ ( 1 . 9 9g) ©rh7tHD77>?§i (2 5mL) 

T> h'Jx^7^> (1. 4mL) t4-^?-M>^^DiJF (0. 
8mL) £iax.fc 0 zK^Tx 3Bf5gj»Lfco Wm^JV (6 OmL) £5nx., 
zk (3 OmL) . mm?K (3 OmL) , gSfn^iMTk (3 OmL) T^c#^ &t 

#u mfc&m-rz ^tizx^, umh&m 1.04 g^^©^ b-ot fco 

1 H — NMR (CD CI 3 ) : 2. 29 (3H, s) , 2. 39 (3H, s) , 

4. 37 (2H, q, J=7. 8Hz) , 5. 01 (1H, d, J=l 3. 6 

Hz) , 5. 10 (1H, d, J=13. 6Hz) , 6. 63 ( 1H, d, J 

15 =5. 7Hz) , 6. 74 (2H, s) , 7. 21 (2H, d, J = 8 . OH 

z) , 7. 33-7. 48 (2 H, m) , 7. 75 (1H, d, J = 7. OH 

z) , 7. 83 (1H, d, J = 8. 8Hz) , 7. 94 (2H, d, J = 8 . 
0Hz) , 8. 29 (1H, d, J = 5. 7Hz) 



20 ^>i?;V [2 - [ [ [3-p<^;i/-4- (2, 2, 2-h'j7Mnxh 
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[2- [ [ [3-^;i/-4- (2, 2, 2-h'j7;i/tDxh^» -2 

y^:?^ - i H-^>XV a- 1 
p< ^ y — JV ( 1 . 9 9 g) h7hHD77 ( 2 0 mL) th'J 

xf;V7^> ( 1 . 4mL) Wnn«^>^ (0.8 6mL) £iP;Lfco 
Sfit3W#bfeo ^od^>^1/ (0. 60mL) £^!jnU 
tl4. 5B#P^«#bfeo mm^JV ( 1 5 OmL) ^Jnx.s tK ( 1 0 OmL), 
MfP^zR (3 OmL) -CffifrQk, «« T^^^A«bL MM 

^M-fb-^t/2 . 3 7 g^ifiSftabT^fco 
1 H — NM R (CDC la) :2. 25 (3H, s) , 4. 35 (2H, q, J 
= 7 . 8Hz) 5 4. 93 ( 1 H, d, J = 1 3 . 8 Hz) , 5. 06 (1H, 
d, J= 1 3 . 8Hz), 5. 18 (2H, s) , 6. 49 ( 1 H, d, J = 
11. 2Hz) , 6. 61 (1H, d, J=5. 7Hz) , 6. 64 (1H, 
d, J=l 1. 2Hz), 7. 34 (5H, s), 7. 34-7. 49 (2H, 
m), 7. 66 (1H, m), 7. 82 (1H, m), 8. 28 (1H, d, 
J = 5. 7Hz) 
HMI8 

[2 - [ [ [3-^^;i/-4- (2, 2, 2-h'j7MDih^r 
is) -2-lfU^— )!/] *=f-)V\ X)]s7J—m - 1 H-^>X-Y )V 
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[2 - [ [ [3-^;i/-4- (2,2, 2-h'j7MDxh^» -2 

p< # y — ;i/ ( 1 . 9 9g) h7tFn77 ( 2 0 mL) h V 

x^V7^> (1. 4mL) t^0D»f;i/ (0. 6 0mL) ^iP^fco 
SfflT?lWflfflai^bfco ^nn^Sx^i/ (0. 4 0mL) ^itSPU 
1 6^m#bfco (5 OmL) ttlx., tK (6 OmL) "Tri^b 

feo 7j<ii^i^^5 i -;v (3 OmL) TtttBb, mm^jvm^^x, mm 
^±mtk (2 omL) nmm^ m*mM-?y*i/t2*'v&M\sfco ummm^ 

agM^WWnyh Mif;V:A^>=l : 3-1 : 2Ti§ffi) 

1 H — NMR (CDC1 3 ) : 1. 29 (3H, t , J = 7. 2Hz) , 2. 2 
9 (3H, s) , 4. 23 (2H, q, J = 7 . 2Hz) , 4. 38 (2H, 
q, J = 7. 8 Hz) , 4. 93 (1H, d, J=l 3. 7Hz), 5. 08 
(1H, d, J = 1 3. 7Hz) , 6. 49 (1H, d, J = 1 1. 1Hz) , 
6. 61 (1H, d, J= 1 1. 1Hz) , 6. 65 (1H, d, J=5. 5 
Hz), 7. 33-7. 48 ( 2 H , m) 7. 68 (lH,m), 7. 82 (1 
H, m) , 8. 31 (1H, d, J = 5. 5Hz) 

mmm9 

[ (R) -2- [ [ l3-*m-4- (2, 2, 2-h'j7Mnxh^ 
is) -2-t°U^-;i/] xjvy j =.)V\ - 1 H-^>XV ^V— JV 



38 



WO 02/30920 



PCT/JPOl/08943 




(R) — 2 — [ [ [3 -^;i/-4 - (2, 2, 2- h U ^ h ^» 

-2-fcTV s?^;i/M3\n/| x;i/:7.f - lH-^>X-f ^^V— ;b ( 1 . 
5 g) (Dt??UU*$^mWL ( 1 5mL) \Z 4 -Z?* ^ J b 'J V > (4 

9. 6mg) t37°/o^-7'J>7iCi§$ (1. 5mL) ^tK ( 1 . 5mL) t 

ifbfeo S«rb7hh'P75> (20mL) fci&frU ttHbfc^n^ ;v 
(0. 6mL) hh'J^;i/7^> (0. 6 8mL) ^inx, 1 F^IS 

b^77^- (iix^l/:A^>=2 : ITigfcB) 7?»SSU 
3 2 g) tLtllL 

1 H — NMR (CDC1 3 ) : 1. 18 (9H, s) , 2. 31 (3H, s) , 
4. 38 (2H, q, J = 7. 8Hz), 4. 98 (1H, d, J=l 3. 6 
Hz), 5. 07 (1H, d, J=13. 6Hz) , 6. 50 (1H, d, J 
= 11. 2Hz) , 6. 54 (1H, d, J=l 1. 2Hz) , 6. 64 (1 
H, d, J = 6. 0Hz) , 7. 30-7. 50 (2H ) m) ) 7. 60-7. 
70 ( 1 H , m) , 7. 80-7. 90 ( 1 H, m) , 8. 29 (1H, d, 
J = 6. 0Hz) 

mum 1 o 

[ (R) — 2 — [ [ [3-^^;v-4- (2, 2, 2-bU7M 

-2-b°u^^;i/] x;v7-f-;v] -lH-ox-f ^ 

^V— ;v- 1 — r ji] * ^jv h 
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#%$J3T!f#fc [ (R) -2- [ [ [3-^5^-4- (2, 2, 2-hU 

x-r ^ ;v- l --r p< ^ y — ;b ( 2 . i6g) o^^p ^ 

(2 OmL) lz h V^-^lT^ly (1.1 3mL) t^UU^m^J^ (0 . 
5 6 6 9mL) &7.R^T#n;t lfffiSI#Lfco OT4^^DD^^>-;^i 

bfeo a»£M^5M/fr£|f$£f|U ^Mfb^-tJ^^feEIf* (1. Og) 

1 H — NMR (CDC l a ) : 1* 29 (3H, t, J = 7. 8Hz), 2. 2 
10 9 (3H, s) , 4. 23 (2H, q, J = 7. 0Hz) , 4. 38 (2H, 

q, J=7. 8Hz) , 4. 93 (1H, d, J=14. 0Hz), 5. 07 
(1H, d, J = 1 4. 0Hz), 6. 49 (1H, d ; J = 1 1. 4Hz) , 

6. 64 (1H, d, J=l 1. 4Hz) , 6. 66 (1H, d, J=5. 4 

Hz) , 7. 30-7. 50 (2H, m) , 7. 68 (1H, d d , J = 1 . 
15 4, 7. 8Hz) , 7. 82 (1H, dd, J=l. 4, 8. 2Hz) , 8. 

3 0 (1H, d, J = 5. 4Hz) 

mmm 1 1 

[ (R) -2 - [ [ [3-^^;V-4- (2, 2, 2-bV?)l 

tnih3r>» -2-tru^-;i/] y^;i/] x/i/7^f-;i/] -1H-^>XV 
20 ^V— ;v- l —OKI ft— tf*— h 
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OCH 2 CF 3 



##fl|3-C#fc [ (R) — 2 — [ [ [3-^^-4- (2, 2, 2 - h U 
X-f $£V— jv- l ;i/ (2. l 6 g) ^on^y^i/ 

(0. 9 9 9mL) H»J 1 0 ^m«©S#£*T&l\ *H®mi§r#)£: 

ifegft ( 1 . 0 8 g) i: bxt#/io 

1 H — NMR (CD CI 3 ) :2. 25 (3H, s) , 4. 35 (2H, q, J 
= 8. 2Hz) , 4. 93 (1H, d, J=13. 8Hz), 5. 05 (1H, 
d, J=l 3. 8Hz) , 5. 18 (2H, s) , 6. 48 (1H, d, J = 
11. OHz) , 6. 59 (1H, d, J = 5. 8Hz) , 6. 63 (1H, 
d, J = 1 1 . OHz), 7 . 30-7. 50 (7H.ni), 7. 66 (1H, 
dd, J=l. 4, 7. 4Hz) , 7. 81 (1H, dd, J = 2 . 0, 7. 
OHz) , 8. 27 (1H, d, J = 5. 8Hz) 



-fV7Dlf;v [ (R) -2 - [ [ [ 3-^^-4- (2, 2, 2-HJ 



^mms-amtz c (R) -2 - [ [ [ 3-^^-4- (2, 2, 2-h; 

X-Y ^^V-;i/- 1 — ^^y— ;b (2. l 6 g) t^nn^v/n 



;M 1 2 
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fcVl/ (0. 8 5 8mg) £JEV\ MMM 1 0 ©ISf^T&lX UMih^ 

f3£Mfi@H* ( 0 . 7 5g) kbt^fe, 

1 H — NMR (CDC 1 3 ) : 1. 2 0- 1. 4 0 (6H, m) , 2. 28 (3 
H, s) , 4. 38 (2H, q, J = 8. 0Hz) , 4. 80-5. 00 (1 
5 H , m) , 4. 97 ( 1 H , d , J = 1 3 . 6Hz) , 5. 07 (1H, d , 
J = 1 3 . 6Hz), 6. 48 ( 1 H, d, J = 1 1 . 4Hz), 6. 60 (1 
H, d, J = ll. 4Hz) , 6. 63 (1H, d, J=6. 0Hz) , 7. 
30-7. 50 (2H, m) , 7. 68 (1H, d, 3 = 1. 4Hz) , 7. 
82 (1H, dd, J=l. 4, 6. 6Hz), 8. 30 (1H, d, J = 6. 
10 OHz) 

■mmm 1 3 

[ (R) -2 - [ [ [3-^;V-4- (2, 2, 




is ##^J3-rf#fe [ (R) — 2 — [ [ [3-^^-4- (2, 2, 2-MJ 

X-r 1 — f — M 2 . 1 6 g )h^DDW^(o. 

8 9 4mD &jiv\ we^ij i o hmm<Dm<^n^\ umtt&m&m&m 

ft: (1. 37g) fcbTWfco 
20 *H — NMR (CDC l a ) : 0. 90 (3H, t, J = 7. 4Hz), 1. 2 
0-1. 50 ( 2 H , m) , 1. 55-1. 75 ( 2 H , m) , 2. 29 (3 
H, s) , 4. 17 (2H, t, J = 6. 6Hz) , 4. 38 (2H, q, J 
= 7. 8Hz), 4. 93 (1H, d, J = 1 3 . 8 Hz) , 5. 07 (1H, 
d, J=13. 8Hz), 6. 49 (1H, d, J = 1 1. 4 Hz) , 6. 6 
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4 (1H, d, J=l 1. 4 Hz) , 6. 65 (1H, d, J = 5. 6Hz) , 
7. 3 0-7. 5 0 (2H, m) , 7. 68 (1H, dd, J = 2. 0, 7. 
0Hz) , 7. 82 (1H, dd, J = 1. 4, 7. 0Hz) , 8. 31 (1 
H , d, J = 5. 6Hz) 

5 mmm 1 4 

[2 - [ [ [3-^^-4- (2, 2, 2-h>j7;i/tDxbJp>» -2 

;v] 4 - t e r t -^;v^> N /3i— h 




#%^J2T^#fc [2 - [ [ [3-^;i/-4- (2, 2, 2-hU7jl/tn 
io ^b3^» -2-b'U^-;v] ^;i/7>f— -ih-^>xv^ 

V— l — f ^ * y — ;i/ ( o . 5g) h7bb*P77 ( l o 

mL) ic: h U^^;i/^5.> (0. 3 4 8mL) J:4-t er t-7fM>V 
^MoU F (2 7 lmg) ^7jc^TiPXs 3«pfflBI#bfco 

fiSH* ( 0 . 2 8 2 g) £ LTffco 

1 H — NMR (CDC1 3 ) : 1. 30 (9H, s) , 2. 29 (3H, s) , 
4. 37 ( 2 H , q, J = 8 . 0Hz) , 5. 01 ( 1 H ,- d, J = 1 4 . 2 
Hz), 5. 09 (1H, d, J = 1 4 . 2Hz) , 6. 63 (1H, d, J 
20 =5. 4Hz) , 6. 75 (2H, s) , 7. 3 0-7. 5 0 (4H, m) , 

7. 7 0-7. 9 0 (2H, m) , 7. 98 (2"H, d, J = 8. 4Hz) , 

8. 2 9 (1H, d, J=5. 4Hz) 

mmm 1 5 

2 Y^-i/^)\y [2 - [ [ [3-^;b-4- (2, 2, 
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2 T-ftfc [2 - [ [ [3-^^-4- (2, 2, 2-h'j7Mn 

5 v'— l — r;i/] ;i (l. 0g) ©rh7tFD77>ii (10 

mL) (-tK^Ts h'Jif-/l/7^> (0. 5 3 3mL) h^PP^g?2-^h 
^>>rc^;i/ (0. 3 4 6mL) ^Ux.. 0 °CT- 1 BtF^jW bfeo MjiS^^M 

io #(o. 20g) thxm^ 0 

1 H — NMR (CDC 1 3 ) : 2. 28 (3H, s) , 3. 34 (3H, s) , 
3. 58 (2H, t, J = 4. 8Hz), 4. 31 (2H, t, J = 4. 8H 
z) , 4. 38 (2H, q, J = 7. 0Hz) , 4. 94 (1H, d, J=l 

3. 8 Hz) , 5. 06 ( 1 H, d, J = 1 3 . 8Hz), 6. 49 (1H, 
15 d, J= 1 1. 4Hz), 6. 63 (1H, d, J = 1 1 . 4Hz), 6. 6 

4 (1H, d, J=5. 8Hz), 7. 30-7. 50 (2 H, m) , 7. 6 
6 (1H, dd, J=l. 4, 7. 4Hz) , 7. 82 (1H, dd, J=l. 

4, 7. 4Hz) , 8. 30 (1H, d, J = 5. 8Hz) 

mmm 1 6 

20 [2 - [ [ [3-^^-4- (2, 2, 2-h'j7MPxh^» -2 
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##$J2-£f#fc [2 - [ [ [3-^;]/- 4- (2,2, 2-h'J7MD 
^h3^» -2-tfU^-;i/] *?-)V\ x;i.;7^ -lH-^>X-f^^ 
V— 1 ;v (2 . I6g) ot>^uu^^>m^ (15m 

L) i3h'Jx^;i/7^> (1. 13mL) J:^V7f 'J/^D'J F (0. 7 3 
5 lmL) ^tK^TJP^ 0°C-ei. 5W#tfe„SJfeM^^PD^^> 

9 0 g) t b«o 

10 'H-NME (CDC1 3 ) : 1. 10-1. 20 (6H, m) , 2. 30 (3 
H, s) , 2. 5 0-2. 7 0 ( 1 H, m) , 4. 38 (2H, q, J = 7. 
8Hz) , 4. 98 (1H, d, J=13. 6 Hz) , 5. 07 (1H, d, 
J=13. 6Hz), 6. 52 (2H, s) , 6. 65 (1H, d, J = 6. 
0Hz), 7. 30-7. 50 (2H,m), 7. 63 (1H, dd, J = 2. 

15 2, 7. 4Hz), 7. 81 (1H, dd, J=l. 4, 7. OHz) , 8. 
2 8 (1H, d, J = 6 . OHz) 

mmm 1 1 

[2 - [ [ 13-^^-^-4 - (2, 2, 2- h U^;i/7|-D^ h^>) -2 

20 p<^;i/ (T-fe^T^y) h 
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J H 3 C OCH 2 CF 3 

h i c Y n \A 0 

0 

N-T-te^;i>^Ui/> (1. 8 9 g) ©N, N-^^f;V^l/A7^ 
(15mL) fcN, N' -$^^n^$/;Kfc;i>3tf$M ^ K (1. 67g) ^ 

[2- [ [ [3-p<^;V-4- (2, 2, 2 - h V 7MPx h^^) -2- 

;v (2 . I6g) >; > ( l . 8 8mL) o^nn^. 
(15mL) fcftlits 0°CT»1. 5«fBB*«ibfc 0 Si*5«E*SI«3i^ 

io 5 0 g) hbTfffeo 

1 H — NMR (CDC1 3 ) : 1. 99 (3H, s) , 2. 33 (3H, s) , 
4 . 00-4. 25 (2H 5 m) , 4. 39 ( 2 H , q, J = 7 . 8Hz) , 
5. 02 (2H, s) , 6. 30-6. 40 ( 1 H, bs) , 6. 51 ( 1H, 
d, J = l 1. 0Hz) , 6. 59 ( 1H, d, J = l 1. 0Hz), 6. 6 

15 4 (1H, d, J = 5. 4Hz) , 7. 3 0-7. 5 0 (2H, m) , 7 . 6 
2 (1H, d, J = 7. 4Hz) , 7. 79 (1H, dd, J=l. 6, 6. 
6Hz), 8. 22 (1H, d, J = 5. 4 Hz) 

mmm 1 8 

[2 - [ [ [3-j*^-4- (2, 2, 2-b'j7Mnxh^» -2 
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#%#12T't#fc [2 - [ [ [3-t^;V-4- (2,2, 2-h'j7MP 

- 2 - tf »; - 1 h-^>xv * v 

"J—J\y- 1 J — ;i/ (2 . 1 6 g) O^^DD^^^i (15m 

L) {citK^Tn h V^JVT^ > ( 1 . 13mL) h^PDWnhVMO. 
5 7 8 7mL) ^Oi, 0°C-£l. 5flfF»lL SM^^no^^>- 

jEMItbfco ^tJ*I1*^;v^|?^||U ^M^^^^Sf*: (1. 
1 Og) i:bTf#fc 0 

1 H — NMR (CDC1 3 ) :0. 92 (3H, t, J = 7. 6Hz) , 1. 5 
10 5-1. 80 (2H, m), 2. 29 (3H, s) , 4. 13 (2H, t, J 
= 6. 6Hz) , 4. 38 (2H, q, J = 7. 8Hz) , 4. 93 (1H, 
d, J = 1 3. 8Hz), 5. 08 (1H, d, J=13. 8Hz), 6. 4 
8 (1H, d, J=l 1. 0Hz), 6. 61 (1H, d, J=l 1. OHz), 
6. 63 (1H, d, J=5. 8Hz) , 7. 30-7. 50 (2H, m) , 
is 7. 68 (1H, dd, J=l. 4, 7. 8Hz) , 7. 82 (1H, dd, 
J=l. 8, 8. 4Hz), 8. 31 (1H, d, J = 5. 8Hz) 

mmm 1 9 

-rvrntVI/ [2 - [ [ [3-^;V-4- (2, 2, 2-h'J7MD 
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#%0!l2Tf#fc [2- [ [ [3-^;i/-4- (2, 2, 2- h>j7MD 
^h*is) - 2 - t° V *J-)]/~] *?-)V\ XJ)yy 4 =.)V\ -1H-^>X^^^ 

v"— ))/- l -- r;v] ^<^y— ;i/ (l. Og) t^Dn^v7Pt> (0. 

4 7 g)£ffll^«!l 1 0 fcl^«©t»f^*fT*V\«ja^-&i»*«l6@#(0 . 

5 Og) ^LTf#feo 

1 H-NMR (CDC 1 3 ) : 1. 2 0 - 1. 3 5 (6H, m) , 2. 28 (3 
H, s) , 4. 38 (2H, q, 3 = 1 . 8Hz) , 4. 80-5. 00 (1 
H, m) , 4. 93 (1H, d, J=l 3. 8Hz) , 5. 08 (1H, d, 
J = 1 3 . 8Hz), 6. 48 ( 1 H, d , J = 1 1 . 0Hz) , 6. 60 (1 
H, d, J=ll. OHz) , 6. 64 ( 1 H, d, J = 5. 4Hz) , 7 . 
30-7. 50 ( 2 H , m) , 7. 68 ( 1 H , d d , J = 1 . 8, 7. OH 
z) , 7. 82 (1H, dd, J=l. 4, 6. 6Hz) , 8. 32 (1H, 
d, J = 5. 4Hz) 

mmm 2 0 

[2 - [ [ [3-^^;V-4- (2, 2, 2-fU7MDxh^ 

$/) - 2 - 1: y x;i/7-f-;i,] -ih-^>tC^^V-/1/ 




2 - [ [ [3-^^;i/-4- (2, 2, 2-hU7Mnxh+i/) -2- 
tr U p< 3S>1/] -y - 1 H -^>X-f 5. #V— ;i/ (7 3 9m 
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g) N y^DD^r/ (lOmLK 4-WW^;tiJi?> (2 4mg) 
<DM&W^ MMT* 3 7 %^A?;i/rt t*$g$g[ ( 0 . 7 4 5 mL) £SDx.fc 0 
^©l^ft^l?K3 OOTb<a#tfet^ 7K (5mL) fcin*., S>*n 
D**>fl£#3fcU MthU^A«lfco tR^T, hUx^ 

(0.5 5 8mL) i:^DDWf-/l/ (0.3 8 2mL) »]x.fco 
m$Ts 5tWlfeo >K«%MJ±Ylli^ »ix?;i/ (5 0mL) £in 
X, SWtK (3 OmL) i«Y^i">A«lfc 0 MM 

INB^ glM;*^^ — lb (5 OmL) &;r«e£-t3\ SWzk (lmL) 
0. 50tP^»bfe o »£MJ±il«L mm^Jl> (5 OmL) ttlx, tR 

(3 OmL) x»mw&:. mymm^^^^^AX'^mhtco mmmmm, 

;i/©Mi^re^\ MJ±^-r ^» £ £ t> N HM-fb'&tJ 4 2 l m g *m-& 

*H — NMR (CDC1 3 ) :0. 90 (3H, t, J = 7. 4Hz) , 1. 2 
8-1. 42 (2H, m) , 1. 57-1. 68 (2H, m) , 2. 29 (3 
H, s) , 4. 17 (2H, t, J = 6. 8Hz) , 4. 38 (2H, q, J 
= 7. 8Hz), 4. 93 (1H, d, J=13. 8 Hz) , 5. 08 (1H, 
d, J=l 3. 8Hz), 6. 49 (1H, d, J=l 1. 3Hz), 6. 6 
1 (1H, d, J=l 1. 3Hz) , 6. 64 (1H, d, J = 5. 9Hz) , 
7. 3 4-7. 4 8 (2H, m) , 7. 6 5-7. 7 0 ( 1 H, m) , 7 . 8 
0-7. 85 (1H, m) , 8. 31 (1H, d, J=5. 9Hz) . 

mmm 2 1 

[ (R) -2- [ [ [3-^^;i/-4- (2, 2, 2- h U^;M"PX-b^ 

ls) -2-t°'J^x:;i/] 4 -111 -1H — OX^^V-;^ 

- 1 — f ;*3S>i, T-b^— h 
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OCH 2 CF 3 



#t^J3^fc [ (R) — 2 — [ [ [3-PWI/-4- (2, 2, 2-hU 

XV ^#V— ;v- l — fjv]^^;-;v(2. I6g) ^^-fe^;i/^n y F (o . 
4 9 8mL) £J€l\ HJffifll 1 0 hl^©*JI#£tT&l\ *f^bi»£:^€illl 
5 ft:(0. 87g) tltllfco 

1 H-NMR (CD CI 3 ) : 2. 13 (3H, s) , 2. 31 (3H, s) , 
4. 39 (2H, q, J = 8. 0Hz) , 4. 96 (1H, d , J=l 3. 8 
Hz), 5. 07 (1H, d, J=l 3. 8Hz) , 6. 51 (2H, s) , 
6. 65 ( 1 H , d, J = 5 . 6Hz) , 7 . 30-7. 50 ( 2 H , m) , 
10 7. 65 (1H, dd, J=l. 4, 6. 6Hz) , 7. 82 (1H, dd, 
J = 2. 2, 7. OHz) , 8. 29 (1H, d, J = 5. 6Hz) . 

mmm2 2 

[ (R) — 2 — [ [ [3-^^;v-4- (2, 2, 2-hU^;i/ 
15 5. ^?V— 1 - - f )V\ A— h 



#%0U3Tf#fe [ (R) - 2- [ [ [3-^^-4- (2, 2, 2-hU 

XV ^V— 1 — r;v] ;i/ (2. 16g) t^nnWn^i/ 

(0. 7 8 7mL) Hffl&ftl 1 0 fcl^«©!Bffr£ff&V\ «firti«&4&£ 




50 



WO 02/30920 



PCT/JPOl/08943 



M&mfo (0. 89g) Htllfco 

1 H — NMR (CDC 1 3 ) :0. 92 (3H, t, J = 7 . 2Hz) , 1. 5 
0-1. 80 (2H, m) , 2. 29 (3H, s) , 4. 12 (2H, t, J 
= 6. 2Hz) , 4. 38 (2H, q, J = 7. 6Hz) , 4. 93 (1H, 
d, J=l 4. 0Hz) , 5. 09 (1H, d, J=14. 0Hz), 6. 4 
9 (1H, d, j=l 1. 4Hz), 6. 61 (1H, d, J=l 1. 4Hz), 

6. 64 (1H, d , J = 5 . 4Hz) , 7 . 30-7. 50 ( 2 H , m) , 

7. 68 (1H, dd, J=l. 4, 8. 8Hz) , 7. 82 (1H, dd, 
J=l. 6, 6. 6Hz) , 8. 30 (1H, d, J = 5. 4Hz) . 



[ (R) -2 - [ [ [3-^^;i/-4- (2,-2, 2-h'j7;i/mh^r 



#%^!l3Tl#fe [ (R) - 2- [ [ [3-PWI/-4- (2, 2, 2-hU 
^;io<j-n^ h=^» - 2 - If U $>— - lH-^> 
X-f ^ ^V— )]/- l ->f ;H ^ ^ y — ;i/ ( 2 . i6g) mv^umd'J 

k (o. 7 3 lmD &m\t\ mmmi otmmcom^n^Us mmt^m 
itm-gm^ (o. 87g) atifeo 

X H — NMR (CDC1 3 ) : 1. 10-1. 20 (6H, m) , 2. 31 (3 
H, s) , 2. 5 0-2. 7 0 ( 1 H, m) , 4. 38 (2H, q, J = 8. 
1Hz), 4. 99 (1H, d, J=l 4. 1Hz), 5. 06 (1H, d, 
J=14. 1Hz), 6. 50 (1H, d, J=l 1. 1Hz), 6. 54 (1 
H, d, J = ll. 1Hz), 6. 64 (1H, d, J = 5. 4Hz) , 7. 
30-7. 50 ( 2 H , m) ,7. 63 (1H, d, J = 8 . 1Hz) , 7. 



mm 2 3 
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82 ( 1 H , d, J = 6 . 9Hz), 8. 29 (1H, d , J = 5 4 H z ) . 

mem 2 4 

[ (R) -2- [ [ [3-^;b-4- (2, 2, 2-h'j7MDxhap 

^) - 2 - 1 u ^ * —ji] - 1 h -^>x-f 5. <?V— ;v 

5 - 1 ->r;v] ymeu—b 



&mm3-e&it [ (R) - 2- [ [ [3-^^;i/-4- (2, 2, 2-hU 

x-r ;v- 1 — r;i/] ^^y— ;v (2 . i6g) j:7'd;v^mdu 

H (0. 6 0 8mL) SUd^J 1 0 i:^CDtSf^*fr«cV\ JUSfc-^ 

10 ft*te@#:(0. 89g) £bTf#fc 0 

1 H — NMR (CDC1 3 ) : 1. 13 (3H, t, J = 7. 5Hz) , 2. 3 

1 (3H, s) , 2. 39 (2H, q, J = 7. 5Hz) , 4. 38 (2H, 
q, J = 7. 8Hz) , 4. 97 (1H, d, J=13. 8Hz) , 5. 06 

(1H, d, J=13. 8Hz) , 6. 50 (1H, d, J=l 1. 4Hz) , 
15 6. 54 ( 1H, d, J = 1 1 . 4Hz), 6. 64 (1H, d, J = 5. 7 
Hz) , 7. 30-7. 50 (2H, m) , 7. 65 (1H, dt, J=l. 
2, 8. 7Hz) , 7. 81 (1H, dt, J=l. 0, 7. 8Hz) , 8. 

2 8 (1H, d, J = 5. 7Hz) . 



20 2 h^is^JV [ (R) - 2- [ [ [3-^^-4- (2, 2, 2 
-hU7;vtnxh^» -2-b'U^-;i/] p?^] x;i/^-r-;v] -ih 
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,o 



H 3 C 



0CH,CF. 



mmm3-^ntc i (r) -2- [ [ [3-^^-4- (2, 2, 2-hj 

X-T 5.#V— jv- 1 --r;i/] j><#y — ;v (2 . 1 6 g) J:^uD«2-y h 

Jr^>^;i/ (0.9 7 omL) i o tmmom^n^w m 

mfc&&o&$mmi£ ( 1 . oo g ) t Lxmtco 

1 H — NMR (CD CI 3 ) : 2. 28 (3H, s) , 3. 34 (3H, s) , 
3. 55-3. 60 (2H, m) , 4. 29-4. 35 (2H, m) , 4. 3 
8 (2H, q, J = 7. 8Hz), 4. 95 (1H, d, J = 1 3. 8Hz) , 
5. 06 (1H, d, J=l 3. 8Hz) , 6. 49 (1H, d, J=l 1. 
1Hz) , 6. 62 (1H, d, J=l 1. 1Hz), 6. 64 (1H, d, 
J = 5. 4 Hz) , 7. 30-7. 50 (2H, m) , 7. 66 (1H, dd, 
J=l. 5, 7. 8Hz), 7. 82 (1H, dd, J=l. 5, 7. 5Hz), 
8.3 0 (1H, d, J = 5. 4Hz) . 

tmmm 1 d 

2 - [ [ [3-PWI/-4- (2, 2, 2-h'j7MDxh^) -2- 

tf»;^;i/] x;i/7>r— - l H-^>X-f ^ ;v (7>V7"7 

S J— ;i/) s ^»J1^ 2, 18 0flj^l (Sl~2mg) £ N ^tl^tb^-b h 

Xli(mthU^A2. Og4tt»7. OmLSWM^itiao 
T**»U lOOOmL^ltilbfcpH^l. 2cD*gk) 3mL*M 
T 3 7"CT{£#bfcR$©^b^©£j£te£Si^fco T-fe h - h 'J;i/^AXl 
mcDW&VMmSLtffcA-, 8, 12, 1 6i5J:tF2 0«fc^>7'J>^bt 

tsb© h plc ##f^-e##f u ^m<D^m^m-ARm Ltzt% 
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HPLCM^tt 
IMifcR: UV2 8 5 nm 

: YMC Pro C 1 8 7 5mmx4. 6 mm I . D. 
mm-. #«Jl@A (0. 0 lmo l/LftiTVt-^A***) 
B (7-bb-hU;i/) ©i^^WTOiafc^^^f^tfeo 

aarant^fe i o# &mmA/&mfflB = 6 0/4 o-*i 0/9 0 
1 0^*6 1 5^ i&mmA/i&mmB=i 0/9 0 

15. l^&2 0^ HffiA/f|fflB=6 0/4 0 
ifejg: 1. 

2 5°C 



§11 Ailitf^fl)^©^ 





^»»!(H*IH) 




<0.03 




4.8 


#|jfe$j2c7MbiirtJ 


13.8 




6.4 



m.2foffim<D&US 9%mm&lmg prote in/mL^§J;a(i 
5 0mM'J>lliI (pH7. 4) ^CllKbfco £©*g*ft9 9 ^Ltfcfb 
T=§-fb^-tJ (ISilfifll 1 > 2 (Dfc&W) © 1 mMi* Oft 2 0 %©iM 
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5 bfeo #lh^ (2500rpmxl0^) U ^HP 



^2 













JJfBfc59 


IGS/SD7S/h(ittt) 


XenoTech 


R4000. S9 


0010147 


BTflis9 


th 


XenoTech 


H0610.S9 


063099A 


'M»S9 


IGS/SD77h(H'l4) 


XenoTech 


R1000 .IS9 


0110077 


/Mis 9 


th 


XenoTech 


H0610.IS9 


0110085 



io HPLC^ft 

tfcfcBSKg: UV2 8 0nm 

rfr^A: CAPCELL PAK C18 MG (4. 6 mm I . D. x 
7 5 mm) 

mmm: mmffiA (o. oimoi/LitT^-^A***) ^j^iwa 

mfeWtefrhlft ^»*BA/jgfaWBB= 6 0/4 0->l 0/9 0 

7^&io^ i&mmA/i&nmB =10/90 

1 0#fr£ 15^ gfcWBA/£HWBB= 6 0/4 0 
SifcK : 1 mL/m i n 
20 4 0°C 

V± A* : 50//L 

7>V7 7V*-;i/ (LPZ) ^MSffc:o# N ^ h|g£Sifi#© 
**ftrffc©®tt& 1 0 0 % (lR3W*»iE) bT L P Z^^^tB bfeo 

25 
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3 fl=FfllS9SL /J\»S9 \z cfc h 5>V7 7*/-/!^ (D** 







Fits 9 


'J\H§S9 


lpz£j$;^(%) 


LPZ£$6^(%) 


mmmi 




60.9 


63.6 


th 


80.3 


97.4 


mmm2 




64.4 


51.9 




88 .6 


100.0 



;»±©*|JMWI« 
*tBiR{±H*^aii^^tife^MI2 0 0 0-3 1 6 8 6 4§Slhbt*5^ 
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i. -H&aa) 




T 

r (i) 

2. . Rjfi, (i)C e - 14 7'J-^ (ii)Tkm*. (iii)^n^X (iv)^o^ 
>-?gfH£ tvr v^t & <fc^ c (v) c 7 _ i 2 T^;v^;i/^j-^-^> 
X, (vi)C 1 _ 5 ^;i/n^^-*;i/3^— ;i/&fecfctf(vii)T^;VT^ 

(i)C 6 _ 14 7'J-/H, (ii)Tki^ (iii)^P^>, (iv)^n$* ft 
X^X<b£^C i.eT^^^ (v)C 7 _ 12 T^;i/^r;V^-^^^ (vi)C 1 _ 5 
7- ; V n dp ^ - * ; 1/ stf — ; i/^js £ V ( v i i ) ) \ u f > x £ ft x V ^ X & X V ^ C t _ 

3. (i)C e _ 14 TU-;vS, (ii)zK®3k (iii)MD^> % (iv);\D>f 
>XUWk£tlX^X%£^C i-eTfrttis&s (v)C 7 _ 12 T5-;i/^;V^-ar-> 

m£Qmi£ti%wmm*mLx^x%£^c 1 - 6 T)i3r)mx&z>fi\ 
it 

(i)C 6 . 14 7'J-^ (ii)zKKSs (iii);NP^>, (iv)^P^>-£ggl£ft 
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T^Tb <fc^C i-eT^l/n^Ss (v)C 7 _ 12 T^;V^-;i/^-^r^S, (vi)C 1 _ 5 
T)V n * *y - ;t/^;i*& £ T>*( vi i ) ; \ n f > x g$|£ tiT v > T % J; v a C x _ 

I; fctt^ CD i&o 

5. (1) (i)C 6 _ 14 T<J-;va, (ii)7j<mSs (iii)MD^X (iv) 1 

l~5{@cDg^^a^^bTV^T^)J;V^C 1 _ 6 ^;l/^;^S^ £fcfc* (2) 
(i)AD^X (ii) ^SjSlCD^NP^^Trg^^nTV^T^cfcV^Ci.eT;!/^ 
(iii)C 6 _ 14 TU— ;i/»s (iv)7KM*s (v) 1 ~ 5 MO^u^f >xmm^ti 
TV^& J;l^C i.eT/I/^Jr^S, (vi) C 7 _ 12 T^;i^;i^^>X:£J;?J« 
(vii)C 1 _ 5 7-;i/=r^r^-^;v^-;i/S^&^^^J;DS{m^ l~5M©g 

6. R*s(l) C 6 _ H 7U- JVMxm^tlX^^X% X - Q T)^)^ 

(2) c 6 _ 14 TU-;«^&3ii;£©»£H4. fa«cD<b^rf?i*fc(±^c7) 

8 . -R^^^^m^meTt-y^^mx^^m^mm 4 . 
9. 
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? 

R 

10. (1) 5£(II) 




(II) 



5£(III) : R-D-C (=0) -0-CH 2 -X Xi±;\ny>£. Di± 

(2) 5$(IV) 




(IV) 



(3) 5$(V) 
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R 

12. ^fbtt^s B^. NUD. IE 1MAL T V 

mm&&m.0i. nud, we bmalt'j^r g^a^fcttji 

1 5 . fiitJ&CDfSig 1 4 . H3i»©|S*i»«k &tmg3il§fi^%£^U n;^ 

1 6. if^CDiSHl. HB«4©'fb^^^«^^bT^bT/fe^^ ^btt 
««s NUD. BE WMALTUWm 
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2 0. ^bffia*> nud, mm, bmaltuw^ 

HI. IB«6©^tj©^fflo 
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